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Title: Nozzle wiping solution for FFF machines
Author: Jiri Konvicny, Ultimaker B.V. Utrecht, The Netherlands

Abstract: A wiping solution for FFF printing machines is described using an assembly including a
flexible flap with a cut-out to receive part of the nozzle when passing by.

A known problem in FFF printing is that printing material sticks at the nozzle after purging. To solve
this issue, often the nozzle is moved over a brush before starting to print a next layer of material. An
alternative is to use a silicon flap instead of a brush. Both these solutions are still prone to errors
during wiping.
We now describe an improved wiping assembly that uses a flexible flap with a cut-out. This cut-out
may have different shapes. The flap is arranged under an angle relative to the horizontal.
In example of our proposal is pictured in Fig. 1. A nozzle (1) a flexible member (3) that is fixed on the
structural member (2) move with respect to each other. This can be achieved by moving the nozzle
(if nozzle is movable) in direction (4) or moving the members (2, 3) in the opposite direction (If
nozzle is fixed). Combination of the two is also possible (when all parts 1, 2, 3 are movable).

Fig. 1 – Overview of the solution

In Fig. 2-4 you can see a typical wiping action step by step.

Fig. 2 – First contact of the nozzle (1) and the flexible member (3)
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Fig. 3 – Continuous wiping of nozzle (1) by the flexible member (3)

Fig. 4 – Wiping finished

Structural member (2) as can be seen in fig. 5 is angled with respect to the plane of nozzle motion by
the angle α. This angle may be in the range of 0° to 180° depending on a detailed design. In the
embodiment shown hereinbefore the angle α was chosen to be 10°.

Fig. 5 – Angle α of the structural member

As this solution can be applied to the machines where the nozzle (1) or the members (2, 3) allow for
motion in other directions, any other strategies of movement of these parts w.r.t each other (Fig. 6)
are considered being within the scope of this invention.

Fig. 6 – Examples of movements (5) of the nozzle (1) w.r.t the members (2, 3)
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The flexible member (3) may be made of silicone rubber or other suitable material (including nonpolymer materials). The shape of the cutout doesn’t necessarily need to follow a wedge shape with
angle θ as shown in the embodiment hereinbefore. There may be other variations of which
examples can be seen in fig. 7. Angle θ can be chosen between 0° and 170°. In the embodiment
shown hereinbefore, this angle θ has been chosen to be 12°.
Any other cutout shapes including broken-line edges, curved edges etc. as well as any variations on
the non-planar fixation within the structural member (2) are considered being within the scope of
this invention.

Fig. 7 – Examples of cutout shapes

In general, the shape of these flexible members (3) may be flexed and curved by design or as part of
fixation within the structural member (2) as well. Additional features on the flexible member (3) may
be designed (e.g. reinforcements, ribs, filets, chamfers, drafts) to further enhance the functionality
and durability of such solution.

Fig. 8 – Example of additional features on the flexible member (3)
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The flexible member (3) may be designed as comprising of multiple parts e.g. left and right “flap”.
These parts are generally fixed within the structural member (2) as being co-planar w.r.t each other,
but not necessarily. They may be mounted with an offset w.r.t each other to form multiple wiping
“steps” or mounted at an angle w.r.t each other.

Application remarks:
1. The structural member (2) and flexible member (3) may be designed to be combined into
one part.
2. There may be a multitude of the flexible members (3) mounted as such that they wipe the
nozzle (1) in a consecutive manner.
3. There might be a solution wiping the nozzle (1) from left, right, front, back or any
combination of these in series of consecutive wiping moves.
4. In case multiple consecutive wiping moves from multiple sides is performed, the design may
combine multiple structural members (2) or multiple flexible members into less
components.
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